Deviations from chemical parity (PV) were evaluated with the search for very small enantiomeric excesses in a racemate prepared from non chiral materials and were detected by means of the circular dichroism (CD). Thus, intensely light-absorbing perylenebiscarboximides were attached to axially chiral biphenyls for the amplification of CD effects by exciton interactions of the adjacent chromophores. A rapidly racemising system was applied for the exclusion of artifacts and compared with an analogous with locked chirally. A very slight enantiomeric excess was detected for the (M) enantiomer. Application of the method for other systems was suggested and relations to natural products discussed.
Introduction
Nature handles chemical substances and processes remarkably sustainable where the chirality of natural products is dominant contrasting the majority of synthetic technical materials. Neither the reason for the preference of chirality nor the mostly strict preference of one enantiomer in natural products is clarified because the equivalence of both enantiomers concerning achiral, scalar properties is claimed by parity. The exact validity of parity is generally accepted for preparative chemistry [1] [2] [3] [4] . Thus, stereogenic centres generated from achiral starting materials under achiral conditions are expected to form racemates of an exact 1:1 composition of the enantiomers. The theoretically predicted [5] and experimentally verified [6] deviations from parity for weak interactions of elemental particles induced a discussion [7] [8] [9] [10] [11] if there are also very small deviations from parity in chemistry. Attempts of a direct measurement of deviations from the 1:1 composition of racemates formed from achiral material have not been successful; the therefore necessary measurement of extremely small differences of high concentrations seems to be an extraordinarily difficult problem for chemical analytics. Moreover, chiral contaminations as a consequence of contact with the biosphere may cause artifacts such as arbitrary optical induction in the syntheses of racemates or kinetic or chromatographic resolution, such as by traces of bio materials adsorbed at surfaces. Research is now concentrated to indicate small differences of scalar properties of enantiomers with essentially four concepts: Firstly measurements of differences in IR frequencies [12] - [17] and rotational spectra [18] of enantiomers of small molecules, secondly the indication of different IR-CD effects of enantiomers [19] , and thirdly the different coiling of enantiomeric polymers [20] . Any chiral contamination of samples remains the main problem for the latter. Fourthly, a detection by CD spectra (circular dichroism) of simple derivatives of ammonia were suggested [21] . As a consequence, a novel concept would bring about progress in this fundamental discussion. 
Chemicals
(1,1'-Biphenyl)-2,2'-diamine (1, RN 1454-80-4), was supplied from Sigma-Aldrich (product No. 727601) and imidazole (RN 288-32-4) from BASF. Perylene-3,4,9,10-tetracarboxylic-3,4-anhydride-9,10-(1-hexylheptylimide) (2) was prepared according to the literature [22] . 
Results and Discussion
The detection of an utmost only very small enantiomeric excess in essentially Perylene biscarboximides [37] [38] with the solubilizing swallow-tail N-substituent 1-hexylheptyl [24] [37] were used as the required chromophores for the preparation of the target compound, because of only a single electronic transition [39] in the visible polarized along the N-N-connection line [40] , the strong fluorescence [23] and high chemical persistency [37] . Thus, we con- The achiral chromophore of perylenebiscarboximides as a component in 3 such as in the soluble derivative 4 (see Scheme 2, top) exhibits a strongly structured intense UV/Vis-absorption with a maximum at 526 nm and a molar absorptivity of 88,000 L·mol·cm −1 in the maximum [42] as is indicated in Figure 1 , left, bottom. We sterically locked the chirality in the biphenyl dyad 3 with methyl groups to obtain the pure, stable atrop enantiomers (P)-5 and (M)-5 [43] where exciton effects of the adjacent chromophores both influence the UV/Vis absorption spectra (see Figure 1 , left, middle; the spectrum of (P)-5 is identical) and induce very strong CD effects of absolute ε values of about 500 (see Figure   1 , left, top); these high exciton-induced CD effects were used as an amplifier for the detection of a chiral fraction in 3. One can expect similarly high CD effects in the unlocked, demethylated 3 in the same spectral region because of a similar arrangement of chromophores (the electronic effect of the methyl groups in 5 on the chromophore are estimated to be unimportant; compare [43] [44]); however, a fast racemization proceeds to an equilibrium because of the low torsion barrier in the unlocked 3; this excludes artefacts such as by arbitrary chromatographic resolution at chiral surfaces. There will be a compensation of CD effects of (P)-3 and (M)-3 in the racemate so that only an enantiomeric excess will be detected in the CD spectrum of such a dynamic racemate. We found very weak concentration-dependent CD signals of 3 in the expected spectral region where strong 
Conclusion
A fast racemizing ensemble of enantiomers may be a useful tool for the detection of a spontaneous formation of an enantiomeric excess where atropisomeric biphenyls are of special interest because the rate of racemisation can be efficiently controlled by steric effects of substituents. Amplifying the detection sensitivity of enantiomeric excesses is necessary because of the small expected effects. Optical methods, preferentially the measurement of strong CD effects induced by exciton interactions of adjacent chromophores, are attractive because of high sensitivity. The investigation of a perylene dyad of biphenyl indicated a very small enantiomeric excess of the (M) enantiomer. One can speculate about the origin of the preference. The well-known parity-violating (PV) asymmetry for weak interactions seems to be very small concerning chemistry; the present study indicates a much larger effect where the order of magnitude might become important for living organisms. This may find its counterpart in the general clear preference each for one individual enantiomer in the biosphere. Finally, exciton interactions of larger chromophores such as 4 in racemizing systems may be an attractive, efficient and sensitive tool for the investigation of chiral effects and search for other examples for PV.
